[Co-overexpression of human tissue kallikrein 1 and human metalloproteinase 1 tissue inhibitor inhibits neointima formation in the rat artery after balloon angioplasty].
To investigate the effects of adenovirus-mediated human tissue kallikrein 1(hTK-1) and/or human tissue metalloproteinase inhibitor 1 (hTIMP-1) gene delivery on the neointima formation in balloon-injured rat carotids and related mechanism. Forty-six male Sprague-Dawley rats were randomly assigned into 6 groups with the random number table: (1) sham-operated group(n=6), (2) angioplasty group (n=8), (3) vector virus group (n=8), (4) hTK-1 group (n=8), (5) hTIMP-1 group (n=8), (6) hTK-1-hTIMP-1 group (n=8). Except sham rats, all rats underwent carotid artery balloon injury and local delivery of saline or different recombined adenoviruses respectively. Rats were sacrificed 14 days later. Intima/media area ratio was assessed on hematoxylin-eosin stained tissue section. Immunofluorescence images stained for hTK-1, hTIMP-1 were obtained and analyzed by the confocal microscope for co-localization examination of hTK-1 and hTIMP-1. The protein expression levels of hTK-1, hTIMP-1, matrix metalloproteinases(MMP)-2 and MMP-9 were determined by Western blot. Immune histochemical staining for PCNA was also performed. (1)Intima area, intima/media area ratio, PCNA, MMP-2 and MMP-9 levels were all significantly increased in rats underwent angioplasty (did or did not receive vector virus) compared with sham-operated rats (all P<0.01) while above parameters were similar between rats underwent angioplasty or vector virus delivery (all P>0.05). (2) The intima area of rats received vector virus, hTK-1, hTIMP-1 or dual gene transfer were (0.160±0.010), (0.110±0.015), (0.121±0.016) or (0.081±0.008) mm(2) respectively, intima area was similar between rats received hTK-1 or hTIMP-1 (P>0.05), differences were found between other groups (all P<0.01). The intima/media area ratio of rats received vector virus, hTK-1, hTIMP-1 or dual gene transfer were 2.035±0.117, 1.443±0.097, 1.522±0.078 or 0.972±0.072 respectively, no difference was found between rats received hTK-1 or hTIMP-1 in intima/media area ratio (all P>0.05), differences were found between other groups (all P<0.01). The MMP-2 and MMP-9 expression of rats received vector virus, hTK-1, hTIMP-1 or dual gene transfer were 0.817±0.036, 0.606±0.044, 0.571±0.061 or 0.455±0.030 and 0.745±0.057, 0.613±0.038, 0.582±0.050 or 0.473±0.038 respectively, no difference was found between rats received hTK-1 or hTIMP-1 in MMP-2 or MMP-9 expression (all P>0.05), differences were found between other groups (all P<0.01). The PCNA expression of rats received vector virus, hTK-1, hTIMP-1 or dual gene transfer were 0.065±0.007, 0.052±0.004, 0.055±0.007 or 0.031±0.004 respectively, no difference was found between rats received hTK-1or hTIMP-1 in PCNA expression (all P>0.05), differences were found between other groups (all P<0.01). hTK-1 and hTIMP-1 co-overexpression may synergistically inhibit neointimal hyperplasia, attenuate vascular remodeling and reduce restenosis possibly via down regulating the expressions of PCNA, MMP-2 and MMP-9 in balloon-injured rat carotids.